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©4) YCTPOPICTBO A/1* PEMOHTA OBCAfl- 
HOfl KO/lOHHbl TPY5 B CICBAXMHE 

(57) M306peTeHne othocmtcb x He<t>TeA0owBa- 
tome* npoMuiuneMHOCTM m npeAHa3H3MeH0 
Ana 6ypeHMfl m aiccnnyaTauwM jboabhux. neQ- 
tbhux m raaoaux cKBaxtMH. Uenb - n0BUIU ®*"*f 
HaAexHOCTM ycTpottoTBa b pa6ore aa o*er ooec- 
n6M6HMn bo3moxchoctm B3anMOAeAcTBM» nna- 
ctup« c ynopMUM naTpy6noM Ha bccm uwxne 
ycT3HOBKM nnacTbipn. Ana 3TOro ynopHuft obt- 
py6oK MMeeT AnwMy He MBHee awmhm nnacTM-. 
pa. natpyoou coAep*MT y3en 4>mkc3Uhh. bu- 



nonneHHui* b bmao pacnonoxceHHoro b hmx- 
Hen nonocTM icopnyca ceidopa c 3yBMaTO» Ha- 
cesKOH. ceKTopoB c 3y64aTO* H3C6micoh, pac- 
nonoxeHHux b npoAonbHOft nnocKOCTM Ha hs- 
pyxHoA noaepxHOCTM nonoro uiTOita Ha pac- 

CTOnHMBX OAMH OT Apy«>rO. P3BHUX paeoneMy 

xoAy nopumeft nonoro uiTOica. m pacnonoxceH- 
hux H3 ynopnoM naTpy6xe ceiaopoB c 3y6M3- 
toh Hacesxda. Oahh cetcrop c ayfriaTOH Hsces- 
ko« pacnonoxteH Ha BHyTpeHHeft noaepxHOCTM 

B BepxHeA tacTM ynopHoro naTpyOxa c 803- 
MOxcHOCTb» ♦MxeauHM Ha cexropax nonoro 
utTOxa npM pa6oseM xoac nocneAMero. Oc- 
TanbH«e cexTopw ynopHoro naTpy6xa pacno- 
noxceHU Ha HapymHO* nosepxHOCTM nocneA- 
Hero nocneAoeaTenbHO a npoAonbHOi* nnocxo- 
ctm Ha paccTOaHMxx oa*»h ot APyoro. paaHux 
pa6oHeMy xoa? nopuiHeft nonoro urroica. c so3- 
moxchoctmo nooMcpeAHOft 4»MKcauww Ha mk- 
Tope xopnyca npw oceBOM nepeMemerfwM 
nocncAHero. npeAnarseMoeyCTPOHcrao o6ec- 
neMMaaoT yoraHOBxy nnacTWpa a npw3a6o«- 

HOH 30H6 M B OOCaAHWX KOnOHHSX M3n«X 

THnopa3MepoB. 4 nn. 



M3o6peTeHwe othochtcb k He$TeAo6MBa- 
»me« npoMNUineHHOCTM. b h3Cthoctm x oype- 
hhk> h axcnnyarauHH boa«h«x. hc^tshmx m 
rasoBUX cxBaxcMH Ana ycraHOBW* MerrannMMe- 
ckmx nnacTupeM b cxBaxciiHax C uenbio Boccra- 

KOBneHMB repMCTMMHOCTH ODCaAHUX KOilOHH. 

m Moxter 6«Tb Mcnonb30B3HO AflxpacnpeccoB- 
kh nnscTwpea b otkputom craone cicb3Xcmhm c 
nenhto M3onauMM OTAenbHux ysacTXoa ciBona 
npM 5opb6e c o6BanaMM. nornomcHM«MM. aHO- 
ManbHUMH AaaneHMaMH h t.a 



Uenbio M3o6p6T6HM» aanaeTca noBUiue- 
hm6 HaAexcHOCTM paooTU ycTpoftCTBa nyreM 
oeecneseHMB bo3moxchoctm B3awM0Ae«CTBMH 
nnacTMps cyoopHWM naTpy6KOM hb eceM umx- 
ne ycraHOBKM nnacTwpa. 

Ha 4>Mr. 1 npeACTaeneHO ycrpoftcrBO a 
TpaHcnopTHOM nonoxceHHM. oOiumh bwa: Ha 
4>Mr. 2 - to xce. nocne nepsoro xoAa cwnoBbix 
rMApasAMMOCKMX uMnMHApoBi Ha «t>wr. 3 - to 
xe. nocne BOsapaTa cwnoaux rwApaBntwecKHX 
UMnHHAPOB a nepBOHaianbHoe nonoxteHwe: na 
♦nr. 4 - pa3pe3 A-A hb «t»Hr. 1 . 



BEST AVAILABLE COPY 




BEST AVAILABLE COPY 



1686125 




01/3.2 
Pe/iaicTop M.Uiy/ina 



01/aJ q>uzA 

CocraBMTejib H./leeKoeea 

TexpeA M.MopreHTM Kopperrop M^Acmmmk 



3axas3583 Twpax flOAnMCHoe 

BHMMnn rocyflapcTBeHHoro KOMMTeTa no H3o6pctchmhm m otkputm*m npw TKHT CCCP 
1 13035, Mocicea. X-35. PayuiCKoa Ma6.. 4/5 

npoM3BOACTBeHHo-M3AaTe/ibCKMM kqm6mh3t "naTeHT", r. YxcropoA. y/i.rarapnna. 101 



BEST AVAILABLE COPY 



[state seal] Union of Soviet Socialist ( \ 9) gjj ( ] \ ) 1686125 Al 

USSR State Committee (5n5 ~21 B 29/10~ ^~ 
on Inventions and Discoveries of the State 
Committee on Science and Technology 

SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(21) 4687680/03 

(22) May 5, 1989 

(46) October 23, 1991, Bulletin No. 39 

(71) Al!-Union Scientific-Research 
Institute of Well Casing and Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
961405, cl. E 21 B 29/00 (1978). 

USSR Inventor's Certificate No. 
1591557, cl. E 21 B 29/10 (1988). 

(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
reliability of the device in operation by 
ensuring that the patch can engage the 
support sleeve over the entire patch 
placement cycle. For this purpose, the 
support sleeve has a length no less than 
the length of the patch. The sleeve 
contains a locking assembly, 



implemented as a toothed sector disposed 
in the lower cavity of the body, toothed 
sectors disposed in the longitudinal plane 
on the outer surface of a hollow rod with 
spacing between them equal to the 
working travel of the piston of the hollow 
rod, and toothed sectors disposed on the 
support sleeve. One toothed sector is 
disposed on the inner surface in the upper 
part of the support sleeve so that it can 
lock on to the sectors of the hollow rod 
during the working travel of the latter. 
The remaining sectors of the support 
sleeve are disposed successively on the 
outer surface of the latter in the 
longitudinal plane, spaced at a distance 
equal to the working travel of the piston 
of the hollow rod, so that they can 
successively lock onto the sector of the 
body during axial displacement of the 
latter. The proposed device makes 
possible placement of a patch in the 
critical zone and in small-bore casings. 4 
drawings. 



[vertically along right margin] 

09)SU (in 1686125 



Al 



1686125 
1 



The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells for downhole placement of metal patches with the aim 
of restoring leaktightness of casings, and may be used for pressing patches in an open 
wellbore with the aim of isolating individual sections of the wellbore to control caving, lost 
circulation, pressure anomalies, etc. 
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The aim of the invention is to improve the reliability of operation of the device by 
ensuring that the patch can engage the support sleeve over the entire patch placement cycle. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the same, 
after the first stroke of the heavy-duty hydraulic cylinders; Fig. 3 shows the same, after return 
of the heavy-duty hydraulic cylinders to the initial position; Fig. 4 shows the A — A section in 
Fig. 1. 
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The device for downhole repair of a casing (Fig. 1) consists of a hollow body with 
heavy-duty hydraulic cylinders mounted successively therein, hollow rod 1, telescopically 
mounted in the cavity of the body and with pistons that are disposed in the hydraulic cylinders, 
patch 3, coring head CH, support sleeve 2 which is telescopically mounted in the lower 
portion of the cavity of the body and has toothed sectors, one of which (B) is disposed on the 
inner surface in the upper part of the support sleeve and the remaining ones are disposed 
successively in the longitudinal plane on the outer surface of the support sleeve, with spacing 
at distances equal to the working travel of the piston of the hollow rod. The length of the 
support sleeve must be no less than the length of the patch. 

The support sleeve has an assembly for locking it, implemented so that the support 
sleeve can alternately lock onto the body and the hollow rod, in the form of toothed sectors 4, 
disposed successively in the longitudinal plane on the outer surface of the hollow rod and 
spaced at distances / equal to the working travel of the piston of the hollow rod, for locking 
the support sleeve during the working stroke of the hollow rod, and toothed sector C, 
disposed in the lower part of the cavity of the body, to allow for successive engagement with 
the sectors of the support sleeve during axial displacement of the body. 

The body of the device is secured in the upper part to work string 5 for lowering the 
device into string 6. Sectors B and C are disposed in windows 7 of races 8, freely move in the 
windows, and are compressed by flat spring 9. 

The device operates as follows. 

The device is lowered, on work string 5 made up from tubing, to the location of the 
damage to casing 6. After lowering to the specified depth, excess pressure is created in the 
device by a surface pumping unit. The working fluid is delivered through string 5 and channels 
10 of the hollow rod to the pistons of the heavy-duty hydraulic cylinders. 

The pistons of the hydraulic coring head begin to move, expanding patch 3 within 
length /, equal to the travel of the pistons of the heavy-duty hydraulic cylinders (Fig. 2), where 
sectors B of the support sleeve engage sectors 4, after which the pressure is released and 
string 5 is lifted to height /, the travel of the pistons of 
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the heavy-duty hydraulic cylinders (Fig. 3). Then support sleeve 2 remains in position, since it 
is locked by sectors C. 

The device is ready to carry out the next work stroke with locking of the patch. The 
number of work strokes and accordingly the number of sectors 4, and also the number of 
sectors on the outer surface of support sleeve 2, are determined from the relationship 




where n is the number of work strokes; 
L is the length of the patch; 

/ is the travel of the pistons of the heavy-duty hydraulic cylinders. 
The device makes it possible to place a patch in the critical zone and in small-bore 
casings (140 mm, 146 mm). 
Claim 

A device for downhole repair of casing, including a work string, a hollow body rigidly 
connected thereto with hydraulic cylinders mounted successively on the body, a hollow rod 
telescopically mounted in the body with pistons disposed in the hydraulic cylinders of the 
body, a support sleeve telescopically mounted in the lower part of the cavity of the body 
together with its locking assembly, said locking assembly being implemented so that the 
support sleeve can be alternately locked onto the body and the hollow rod, a hydraulic coring 
head disposed under the body and rigidly connected with the hollow rod, a patch mounted 
between the coring head and the support sleeve, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by making it possible for the patch to 
engage the support sleeve over the entire patch placement cycle, the support sleeve has a 
length no less than the length of the patch, and the locking assembly of the sleeve is 
implemented as a toothed sector on the outer surface that is disposed in the lower part of the 
cavity of the body, toothed sectors disposed in the longitudinal plane on the outer surface of 
the hollow rod and spaced at distances equal to the working travel of the pistons of the hollow 
rod, and toothed sectors disposed on the support sleeve, one of the latter being disposed on 
the inner surface in the upper part of the support sleeve so that it can lock onto sectors of the 
hollow rod during the work stroke of the latter, and the remaining sectors of the support 
sleeve being disposed successively on the outer surface of the latter in the longitudinal plane 
spaced at distances 
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equal to the working travel of the pistons of the hollow rod and able to successively 



1686125 
6 

lock onto the sector of the body during axial displacement of the latter, 
[figure under columns 5 and 6] 

[see Russian original for figure] 
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CH (coring head) 



Fig. 1 
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[see Russian original for [see Russian original for [see Russian original for 
figure] figure] figure] 
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